
Electrical & Computer Engineering

S E M I N A R
L o u i s i a n a S t a t e U n i v e r s i t y

Event­Driven Control of Cyber­Physical

Systems with Application to Smart Cities

Xiangyu Meng

Boston University

Abstract—A cyber-physical system (CPS) is a system in which computation systems
interact with physical processes. Control systems in a CPS application often include
algorithms that react to sensor data by issuing control signals via actors to the physical
components of the CPS. In the first part of the talk, two examples are given to demonstrate
that event-triggered control outperforms traditional time-triggered control for stochastic
cyber-physical systems in terms of mean-square state variations, which both having the
same control cost. In the second part of the talk, some selected results on event-triggered
control of multi-agent systems are presented. It is shown that consensus can be reached
under asynchronous aperiodic intermittent communication between neighboring agents.
Furthermore, the elapsed time between any two successive triggering instants for any pair
of linked agents is lower bounded by a constant. In the third part of the talk, a hybrid
system model is presented to describe the behavior of multiple agents cooperating to solve
an optimal coverage problem under energy depletion and repletion constraints. The model
captures the controlled switching of agents between coverage (when energy is depleted) and
battery charging (when energy is replenished) modes. In the last part of the talk, smart
cities are viewed as cyber-physical systems with particular application to autonomous
vehicles in urban environments. An optimal speed profile is developed for autonomous
vehicles approaching a traffic light without stopping. The design objective is to achieve
both short travel time and low energy consumption as well as avoid idling at a red light.
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